Atorvastatin sensitizes human non-small cell lung carcinomas to carboplatin via suppression of AKT activation and upregulation of TIMP-1.
Platinum-based chemotherapy is the standard treatment for advanced non-small-cell lung carcinomas (NSCLCs). However, the antitumoral effect of carboplatin displays unsatisfactory in NSCLCs treatment due to the AKT pathway-mediated carboplatin insensitive in NSCLCs treatment. Previous studies have shown that statins have antitumor activity, but it is unknown whether atorvastatin can reverse carboplatin resistance in lung cancer. Treatment with atorvastatin and carboplatin reduced the growth of xenograft A549 tumors in nude mice and enhanced the survival rate compared with carboplatin alone. Atorvastatin in combination with carboplatin had stronger effects on growth inhibition and apoptosis of NSCLC than either agent used individually. Carboplatin conferred anti-invasive effect in NSCLC cells mainly through inhibition of AKT activity and resultant upregulation of TIMP-1. However, the inhibitory effect on AKT activity by carboplatin was short-term. Additional atorvastatin administration resulted in synergistic inhibition of NSCLC cell invasion and stimulation of TIMP-1 expression with carboplatin through stronger and persistent inhibition of AKT activity both in vivo and in vitro. The synergy of atorvastatin and carboplatin was confirmed using another human lung carcinoma cell line (H1299). Altogether, our data demonstrate that atorvastatin may overcome carboplatin resistance in lung cancer by suppressing AKT activity and upregulating TIMP-1. A combination of atorvastatin and carboplatin may be an effective strategy in clinical therapy against NSCLCs.